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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
integrated circuit that matches its impedance with that 
of a transmission medium connected to its own output 
terminal so as to reduce the reflection noise or the like 
in a transmission signal thereby obtaining a transmission 
signal waveform with high quality and less distortion. 
SOLUTION: The semiconductor integrated circuit is 
provided with a 1st switch circuit SW1 that is connected 
between a 1st constant current source CC1 supplying a 
constant current and the output terminal and is 
switched in response to a signal from an internal circuit, 
a 2nd switch circuit SW2 that is connected between the 
output terminal and a 2nd constant current source CC2 
that sucks a constant current and is switched in 
complement with the 1st switch circuit, a 1st resistor 
circuit ZI1 that is connected between a 1st bias supply 
circuit Vr1 and one terminal of the 1st switch circuit, 
and a 2nd resistor circuit ZI2 that is connected between 
a 2nd bias supply circuit Vr2 and one terminal of the 2nd 
switch circuit. 
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W**^l£»«Sft, rtffl5lHl5S^bo«#(cffii:rBui5 
cq*^ y^lHlKtttffittWfc^^ s^>-^t*ft5fB 10 

4 s^HBtt, -tft^ftMOS ^FET 20 

3 ] iiufEjg 1 0>£*flEaU3 J: tf* 2 <E>;£mSfc 
*:ft^ftMOS^FET fl»*Snfcii:*1»ti:t 

5 81*11 £^»2Ctto¥*fMK8llHlK. 

4 ] mjlESI 1 CDlg^lHlSS^o J: X$m 2 (DfetrClH] 
tttt. ^ft^ftMOS^FET -e«*Sftfcw 

5B*« 1 3 cov>-fft^ 1 *lcEtt<z>¥»f«ll«IeI 

5 ] mmm 1 ^issiiHiss^^-r smos mfe 

T *3<tO«JB2(O«gt|Hll8«r**i-6ll0S MFET te, *ft 30 

•^ftoy- h^-r r^«jE3ftSH3eft*ft^«EEaii^?>« 

[SI** 6 ] «HE*l(D«StIslB«r*«i-SMOS HtfE 
T *5J:t/»2<DjggtlHlK«:«fi8i-5M0S MFET fi, -tft 
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[0 0 0 2] 50 
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[0003] rom^isiBn, ««(vdd) y-K^m^j 

(NMOS h 7 £0 M2i:^b49, C (7) 2 fi<7)^^ 3/ 

ttlc*>f y^^fflfflSftSo ±IEtH*y— KttASTlH] 

[0004] 0 7<Dta*iHii««, tn^yt-^^n 
[0005] ^(Dtz^>. titfim&tomJitfc^mtrf >- 

[0006] o^»9, ttj^j-r ^t o —y>*<DMtmit$:n 

< te£< #A * ftTV *ftj&»o t> S*>ft 5. 
[0 0 0 7] r^J:5 4*ta"e^ IH7com^lHlSSt-J: 

« #fiiS«F^*3 ft £ -f > tr- y (D^M^jc J: «9 
[0 0 0 8] ^ftP>(Z>Ba«^oV^tt, 

^o/c^i J: S^-^S^Jfi^ctd^-fr-c J: 19 K5I4 

[0 0 0 9] 19 8(1, miaiLy£:ra»S:«Pft-r'<<ll** 

ft mti mss^-^j * o 

[0 0 10] ^ cotB^dl^fi, -^^Ifi^^f ^ C 
CCa ic— jBds«IKSft, te*ASB*iH^*caMK*ft, ft 

2<D3E«SftjiacCb <Jr , r co^ 2 O^S8ltKCCb td— flH^s 
^^#W«jRVtti:^PfltcrtSl5»JB«:gtRt ^»«fc*ft 
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[0013] 

*«**aiHiB(oa*iHiBtt, A«9»«fiSLRt 

«S£U ±ft:W*^»«*^lf*:S:^*a< tv^5raJH 20 
[0 0 14] *»Wtt±IEoBB«*«r**i-Sfc«)lc:ft 

* tt v ^as« & m z> c * as»nfi t * 5 
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fc©IBJc*«**tfc«i«>iaai5ii8i:, SfSotti^Wtt 40 
^*»IslBa5a*«gi:H(JES2W^^ y^HIBo— J»i: 

[0016] 

[0017] < jB 1 <7>nasjK«B>i2i 1 (i, 

^60 50 



[0018] hi ic^-rawiHiBte, aj^ft-^cT) u-^u 

<bi"S^«)^WJ»lHl§gffl-C«fi!c*tt5 0 

[0019] femmmmn. -^ti^Mt^^t 

[0 0 2 0] ^^yf|al8»fi, — »a^«103e««E 
^CCl ^SjRStt, te«»dSttJ*y-KcJc«3R*tb, 1*1 

fflisiB^^ox— ^«#J-iSi:T^>r s/^^sttsm 
10*^ s^ieibswi — as b £sjb 2 (DfemMWxxz 

frhVy*— *ff-!§-(aEU,T3Sl y^Hl»£JltB*& 

-So 

[0021] ffii«iiiKnri. 0fa^«ptt«r«-rs*Kffl 
*a toBic««sixfc*i«>«a:iHiiszii gfa<75 

0K) ro#figfflS2p««Vr2^ttJ*i«tS2<0^ 
>f 5/^IbIBSW2 <^-«Sbi:oratc:«jttSn^:IB2 0SSt 
0BZI2 5rW-T5 0 

[0022] ft*>\ Mteattt y-Kc ttft«isiB<o£U* 
rtf>tH^$mcte, iiStteasiKfls 

[0023] rrT\ #|5iB»oSfPHc:ot^rRWf 

[0 0 2 4] 3£««t8Sg|5 (CC1 s CC2 ) fci^yf 

hjsssb (swi , sw2 ) iz&mztix^z&T*^* 

8RW*36Sft3e**t5o S«ac«W (CC1 , CC2 

) t^yf@B« (SWI , SW2 ) (0*M4«:«:*3ei- 

— o(c^r^T*t ftv\, 

[0025] fiu r<oJ:5ftlH]B*rit«c*3v^rtt, - 
y^EHBSlS (SWl , SW2) fc*5l*S*-T-4*te 
^ffl*#ttlcat>ixt < 5 r i: life* t) 4 < , ^yf 
(SWl , SW2 ) tcBBLTti:, y^COtyy 

[0 0 2 6 ] s/^-lslBffl (SWl , SW2 ) 

LT^< 0 

[0 0 2 7 ] SSlIsIBZII , ZI2 tt, ^>T ^ 

^IhISSSWI . SW2 0-«y-Ka, btcSJK^ti. 
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#: co J; £ Q 

[0 0 2 8] *>r s^EBSWl dS^-vttUB, 

tttttt, 36««t«CCl . s^ISBSWl *3«tt5SfiLlU 

BZIl <7>^dSlSgti:%xSwtdS-C#So 
[0 0 2 9] -£cOB$, je«i«jKCCl coSfc ! L^(-ov^r 

&tf*©HB©««;ttis**«> [o] mm±) 
is 

R = AV/A I = AV [V] /0 [A] 

t%tbti5 0 l^ISli, 3t«Mscci com^Sfcio 

[0 0 3 0] tSt, lslB±fr<otti#>< yf-^y^c 20 
Blt-£I§IB£%;L-C^<5£, ^m^MCCi ^fiSfctt^tf 

00 [Q] . o£9, iMffi^tt%tSr 
ifc-C#StoJtT?*>D. «!mSWl <tZIl <Z>fi:^Jlg*t«i 

toitJiJtta:»s3fa<o*««:»G>*t5 J: 5 t-Rjei-fttf 

[0031] s«l@kzii 

SUalBZIl — oy— ^*8IEds»flfe-r6r. £fiftv\, r*x 30 

b— mnmmzn^xi^ sw2 . cc2 texuziz <nm& 

[0032] :oj;3 tc, Eli^LfctH^lllBte, Bf 

a^m*4^«rSi»i-sfe«><o*«aEai[« (cci , cc2 
) *5iw^-< ^ieibsb (swi . sw2 ) rnmnm 
*j >\?-?isx&&&n&+ziz&<Dim;m&u (zi 

1 \ ZI2 ) &J:tJMffl£qMM( (Vrh Vr2) K'i 

[0033] ztno:*), m?3iB\&<omj]nj£*3£xftti 

[0 0 3 4] IH8fC^L7t^i7)-<^f— ^>-^ 

Lfcffl;fclHlB£)fc«U mm<omti^ > f 
~^>*#tt£tl3«JR[E]B» (ZI1 , ZI2 ) -co^ 
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[0 0 3 5] #43, #BS^m^VrK Vr2Mo^Tte, 

[0 0 3 6] <W*[HlBS^l|llft0»J>Bl2tt, HIl CO 
fflrtlllBoattfllOgJ 1 Hife#J£r^ LTV>-5 0 

[0 0 3 7] rcotti^lpISgti, m 1 COtB^lHlB(C*3(t5 
y^IilBSWl £ LTPMOS FET2K *-f 5^ 0BSW2 
£ LTNMOS FET22, J&SIUE&ZI 1 £ LTjgfet^lT-ZI la. 

[0 0 3 8] y ^IslBSWl fflcOPMOS FET21<£>y— h 
^Jitf*^ :y^[e]BgSW2 fflcoNMOS FET22<nV— b fit, -t 

PMOS FET21^J:t/NM0S FET22fi, ElfM^m^^ 

[0 0 3 9] #4b\ m 1 5/^-IhIKSWI > SW2 

tt, ±IEPM0S FET2K NMOS FET22CO|i.^^(c:|5S^$ 
n5t©T'4<, Bfa^lUKW^^^^-fr-CliOS FET co 

[0 0 4 0] S^tlIhI^ZII *5j;tX»SLlHlBZI2 

[0 0 4 1 ] ft*3, #BRfflK!|S«JEVrK Vr2f^, ^ 
LTiii^JlHlBrtcoy— Ka , b \Z.<&$cLtzm{tL*ttit)'t 

[0 0 4 2] **3, H2<Z>m*igB<&Mftstt, mi^# 
RBUr«raufeai*lHlB<o»fP^**»*j:W«TfcSW 

[0 0 4 3] <a*lElB(7>»2lllf6^J>BI3tt, HI lco 

tu*EiB«>*flc«o* 2 mrnm*:* utv^o 

[0 0 4 4] ^cotH^msgl*. HI2com^lHlB{c*5ttS 
iSSLSf^-ZIla, Z^a^^tl^n^^LTNMOS FET3K 32^ 

fflv^tLfet^-efet), *<Dm\*m2'ptmcx$>z><n 

[0 0 4 5] ±IENM0S FET3K 32CO^~ h^<^T^<h L 

#0y-cte, ^ti^ttcom^-oe-y^^^^o 

OS FET3K 32COy— F£«SEtt{fcVDD K(^JKJBcLT 
h^7^Sr@SftL, Ctl^cONMOS FET3K 32CO 
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60 &*5> NMOS FETtCft^TPMOS FET£/IH ^it^tC 
12, -toy- F£jSJft«ffiGND /-KlcMLT^ h 

[0046] ii 3 <Dmjjis\&<omm*. ll^r# 
[0047] <mti®te<ofB3nmm>E\4&. mi<D 

[0 0 4 8] rOtti^HI&tf:, H3<Z>m;*j|E]B£tty< 

&<d& (1) - (3) *<Dmi*wi*pb 
[0 0 4 9] ( 1 ) *>r s^laI»»asMM» ^-SrAttj^ 

[0 0 5 0] (2) ^«ac«CCl £ LTPMOS FET41> 5£ 
«SfcSKCC2 £LTNM0S FET42dSffll^nTl^ 0 
[0 0 5 1 ] (3) «»T-HA/^3e«Sft««*5J:U5^>r 

!p«SJBEVrl*sSt3*ifB«Srffl^fc»l eo*/^— 5^7* 
nTlHlK43^UTS^*^ZIlaOteiajc«t*&Sttr*5 

£E Vr2^SliHt«*«:ffl V^JB 2 <0#*>? — *S7* n T 

[0 0 5 2] mifB^y ^^-/HElKffiA co^-T s/^m&ffi 
Sv^y-^ra±35S«aK*ix-cJift#SrftL, *y 

M7<t, roPMOsb^ y-y**M6, mt\ttti*:fr<oyu 

h^>v?^^M8, M9i, fl(rEPM0Sh7V^^M6*3«tU { 
NMOS h 7 *M8C0 K u-T yfflagSJR/ — Kfc BUBSPM 

OS h 7 >- V s ^ * M7*5 «fc UWOS h7^»KW> 

[0 0 5 3] ffirlEU^y ^7IhIK8PB f*. VDD K£GN 

fflPMOS FET41iCt@^i-5PM0S h7>i?X9Ull t, * V 
iS-r^&UA Oil CD*-T y^lHJBWKtBS-rSPMOS 
h7y^**M12 fc, *y S^vuleJIRttA cotS^^-Rl 

(fiajxtfioo Q) icte^-rsffi^m^-Ria (WxitflOO 
Q) *-JJ ^t;i/@B»A co3S2 0*>f y^lHlSSSiJi- 
taai"5NM0Sh7^^^M13 £ , tf" y ^■Jvi'ElBMBA 
0««ac«CC2 fflPMOS FET42(Cffl^i--5NM0S h7 >^ 

[0 0 5 4] H4(Dttl^lHlBS(c4b^>T > IfMftSli^ZIlatD 

— ^os^m^y v?^-/naiBa$A rto/- Kg corner* 



Vrlffi^y— Kg'oeffiirl^CT-fcSo o^«9, y 
- Kg"<7>mffite, VrltH^y- Kg'0«ffi^Rli:(C*S 

;-Kg^ifi(DiW4L, ii«o»^#t«8-c» 1 
^-ziiatcti y *«ds«ixftt^. 

10 [0 0 5 5] ±fStl^«(C m^<DWi^mX^2(D^ 

4 y^m&^ti**^m^^X\^ ffiStlR^-ZI2aOW 

2a n y — ^ m^fc & ffitl ft V \ 

[0 0 5 6] *«-Ctt, * y -y-*vHII»»A £u 

SKSLTV^as, £-[nJ&§g&A , B rt^, ffifct, MO 

5 FET <D*%£&mmt1rZ>^ bfc&V, #IUBS6BA . 
B lc«*iS«««t**:l:l EiLfUcSEJELraffl-fSr i: 

20 [0 0 5 7] ft*3, H|4 0m^lHlBO»bf^fi, mi^# 

[0 0 5 8] <m*IslBO»4|ll6«|>Bl5H % 

[0 0 5 9] ^Ottl^lElBtt, H4<Offl*lHlBJC*3Jt-5 
^Jnl^T-ZIla, Z^af-^n-^ttf^^TNMOS FET3K 32^ 
m\**bti1Zi><DX3bV . ^rOMfi[I!4*^(W)Cr^6 0 

[0 0 6 0] ±ISNM0S FET3K 320^— K^-T T * £ L 

30 w^^^yt-yy^^Bffl^tt^^^J: 

9ft©^omf4 (*«T*ttVDD ) ^r-^x, rtlbOMOS 
FETO^c#$ (L/W) ^«tt»tt*r*i«^i-5wi:3DSpr 
tiT*fo6o NMOS FETiC^x.TPM0S FET^ffl 

[0061] ft*5, n 5 <Dm^m^<omm^ mi&& 

[0 0 6 2] <W*lHlK(0^5||Jfi«>|g|3*fc5VMi 
IE5tfOlg:*rL^-T-ffiONM0S FET3K 320^— h/W T ^ 

40 t lt % m*«-^«>*« («jsE/««t) wi:tffi^^ 
[0063] B611 ms ^frz\s^m5<p<Dmtfim^' 

fflONMOS FET3K 320^— h t-^-X. 5 ^— T ^^J 

«MS#«r±riEi-5lilB<0-«i: LT, ««W^NM0S FET 

[0 0 6 4] ^60[H]^(^io^T, VDD y — K t GND y — 
50 Kt^W^««£W61*5J:^Ku-f > • y- h*B2dS««E 
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£*lfcNM0S FET62^ii:^J(C^^$nri>5o Vre 
fiy- KirGND /- KtO|Bl(c#fiafflS»L*^Rl*5«tU5 

NMOS FET63^a^ijj-^^tlTV>-5o * fefC> Vref27 
— KirGND Kircorafc 2fi CONMOS FET64, 65^B;^J 
tzmWi£tlX\<^Z> 0 Z^X\ HiJfBNMOS FET62, 63. 65 

[0 0 6 5] * Lt, #fiaffifeSL^^Rl*DctOTMOS FET 
630iE^J^y— b*<nm<iLVaj3£T3 2m<nM0S FET64. 

65^@:^j^y - K<7)«teVb(igl^iiiH[Hi5S66o-^co 10 

At) <t 4 0 > r 0>jS*ii«ISK66Oai;*> / - .KliNMOS F 
ET64COy- M:8I$tL5o 
[0 0 6 6] ±IBlHlgSiCioV^T, NMOS FET62, 63, 65tt 
h S 7— LT^ 6 0>-C\ NMOS FET62(C 
MtlZmmu NMOS FET63(^^5m*ir , NMOS FET 

GS^mti^mmr te^L^ (n=ir =ir ) 0 v re 

fiy— Ktf>m{£Vrefl£ Vref2y — K<7)mffi Vref2 £ 
te, ^^ttma^^VrHC^LV^CO^i-^ (Vrefl 
= Vref2=Vrl) 0 

[0067] mwm^m^mt, nmos FET64<oy- bm 20 

ffi^fMU Va=Vbi:#5 J: 9{^»t5o rtUcJ; 
9, #^ffl^frfRl£NM0S FET64(7)^Mte^ L < ft 
60 Lfc^ot, NMOS FET64CO^ — bW.itt&M 3 
V^E]5*<7)NM0S FETSICT)^— T*ftJWf-$§-£ L 

T&Vftl-^tlzJ:*). fefet^^ZnaffltONMOS FET3K7) 
^fS:^#RSfflfe*n:^^Rl*D J: OTMOS FET64(Djgfci{ii £ 
^ L V 6 r <b a* pTtgic ^ 5o 

[0 0 6 8] 
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